Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.026; wR factor = 0.062; data-to-parameter ratio = 20.0.
In the title salt, C 4 H 10 NO + ÁClO 4 À , which has three independent formula units, the cations are linked into chains along [100] by N-HÁ Á ÁO hydrogen bonds. Each cation acts both as a donor and as an acceptor, and every cation makes one N-HÁ Á ÁO hydrogen bond with a ClO 4 À anion. The crystal studied was an inversion twin.
Related literature
See Grigoriev et al. (2007) for the structure of morpholinium tetraoxidorhenate(VII).
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2006); cell refinement: SAINTPlus (Bruker, 1998); data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997a); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997a); molecular graphics: SHELXTL (Sheldrick, 1997b); software used to prepare material for
The structure of (I) can be described as alternating cationic and anionic layers parallel to the (013) plane (Fig. 2) .
Every morpholinium cation acts as proton donor in two hydrogen bonds, acceptors being O atoms of another morpholinium cation and ClO 4 − anion (Fig. 3 , Table 1 ).
Morpholinium tetraoxidochlorate(VII) contains three independent formula units, which make two different types of zigzag chains in the [100] direction by N-H···O hydrogen bonds between cations (Fig. 3) . The first type is formed by one formula unit and the second type is formed by two remaining formula units. As it is nseen in Fig. 3 
Synthesis of (I) was carried out as a neutralization reaction by dissolution of stoichiometric quantity of morpholine under intensive stirring in 0.92 M water solution of HClO 4 at room temperature, followed by evaporation of the resulting solution at temperature 323 K.
Refinement
The H atoms of CH 2 groups were refined in idealized geometrical positions with displacement parameters being equal to 1.2 times U eq of the attached C atoms. The H atoms of NH 2 were located on difference Fourier map and refined with displacement parameters being equal to 1.2 times U eq of the attached N atoms and N-H distances restrained to 0.88 (1) Å.
The Flack parameter was explicitly refined. The absolute structure was selected on the basis of the lower Flack parameter; the structure is a racemic twin.
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